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(57) ABSTRACT

A power supply apparatus includes a main power processing
circuit and an alternating current power detection circuit.
The alternating current power detection circuit 1s electrically
connected to the main power processing circuit. The alter-
nating current power detection circuit includes a rectifying
umt and a frequency processing unit. The rectifying unit 1s
clectrically connected to the main power processing circuit.
The frequency processing unit 1s electrically connected to
the main power processing circuit and the rectifying unait.
The rectifying unit rectifies an alternating current power to
obtain a rectified power. When a frequency of the rectified
power 1s greater than a predetermined frequency, the fre-
quency processing unit informs the main power processing
circuit, so that the main power processing circuit processes

the alternating current power to obtain an output direct
current power.
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POWER SUPPLY APPARATUS WITH
ALTERNATING CURRENT POWER
DETECTION CIRCUIT

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a power supply apparatus,
and especially relates to a power supply apparatus with an
alternating current power detection circuit.

Description of the Related Art

The power supply apparatus 1s a very common electronic
apparatus. The power supply apparatus supplies power to the
load apparatus to drive the load apparatus. Therefore, the
power supply apparatus 1s very important. Usually, the
power supply apparatus receives the alternating current
power and converts the alternating current power to the
output direct current power.

Generally speaking, the voltage range of the normal
alternating current power 1s between 90 volts and 264 volts,
and the frequency range of the normal alternating current
power 1s between 47 Hz and 63 Hz. The power supply
apparatus 1s damaged easily 1f the power supply apparatus
utilizes the abnormal alternating current power (for
examples, the voltage of the alternating current power 1s less
than 90 volts or the frequency of the alternating current
power 1s lower than 47 Hz). However, the conventional
power supply apparatus does not have a good alternating,

current power detection circuit to avoid utilizing the abnor-
mal alternating current power.

SUMMARY OF THE INVENTION

In order to solve the above-mentioned problems, an object
of the present imvention 1s to provide a power supply
apparatus with an alternating current power detection cir-
cuit.

In order to achieve the object of the present immvention
mentioned above, the power supply apparatus comprises a
main power processing circuit and an alternating current
power detection circuit. The alternating current power detec-
tion circuit 1s electrically connected to the main power
processing circuit. The alternating current power detection
circuit comprises a rectitying unit and a frequency process-
ing unit. The rectifying unit 1s electrically connected to the
main power processing circuit. The frequency processing
unit 1s electrically connected to the main power processing,
circuit and the rectifying unit. The rectifying unit rectifies an
alternating current power to obtain a rectified power. When
a frequency of the rectified power 1s greater than a prede-
termined frequency, the frequency processing unit informs
the main power processing circuit, so that the main power
processing circuit processes the alternating current power to
obtain an output direct current power.

The advantage of the present invention 1s to protect the
power supply apparatus from being damaged by the abnor-
mal alternating current power.

BRIEF DESCRIPTION OF DRAWING

FIG. 1 shows a block diagram of the first embodiment of
the power supply apparatus of the present invention.
FIG. 2 shows a block diagram of the second embodiment

of the power supply apparatus of the present invention.
FIG. 3 shows a block diagram of the first embodiment of
the frequency processing unit of the present invention.
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FIG. 4 shows a block diagram of the second embodiment
of the frequency processing unit of the present invention.

FIG. 5 shows a block diagram of the third embodiment of
the frequency processing unit of the present invention.

FIG. 6 shows a block diagram of the main power pro-
cessing circuit of the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

FIG. 1 shows a block diagram of the first embodiment of
the power supply apparatus of the present imvention. A
power supply apparatus 10 1s applied to an alternating
current power supply apparatus 20 and a load apparatus 30.
The power supply apparatus 10 comprises a main power
processing circuit 102 and an alternating current power
detection circuit 104. The alternating current power detec-
tion circuit 104 comprises a rectifying umit 106 and a
frequency processing unit 108.

The main power processing circuit 102 1s electrically
connected to the alternating current power supply apparatus
20 and the load apparatus 30. The alternating current power
detection circuit 104 1s electrically connected to the alter-
nating current power supply apparatus 20 and the main
power processing circuit 102. The rectifying unit 106 1s
clectrically connected to the alternating current power sup-
ply apparatus 20 and the main power processing circuit 102.
The frequency processing unit 108 1s electrically connected
to the main power processing circuit 102 and the rectifying
unit 106.

The alternating current power supply apparatus 20 sends
an alternating current power 110 to the main power process-
ing circuit 102 and the rectifying unit 106. The alternating
current power 110 1s a sine wave. A voltage range of the
alternating current power 110 1s between 90 volts and 264
volts. A frequency range of the alternating current power 110
1s between 47 Hz and 63 Hz. The rectifying unit 106 rectifies
the alternating current power 110 to obtain a rectified power
112. The rectifying unit 106 sends the rectified power 112 to
the frequency processing unit 108. The frequency process-
ing unit 108 detects a frequency of the rectified power 112.

When the frequency of the rectified power 112 1s greater
than a predetermined frequency (for example, 47 Hz), the
frequency processing unit 108 informs the main power
processing circuit 102, so that the main power processing
circuit 102 processes the alternating current power 110 to
obtain an output direct current power 114. The main power
processing circuit 102 sends the output direct current power
114 to the load apparatus 30. When the frequency of the
rectified power 112 1s not greater than the predetermined
frequency, the frequency processing unit 108 does not
inform the main power processing circuit 102, so that the
main power processing circuit 102 does not process the
alternating current power 110. The output direct current
power 114 1s not obtained.

In another word, the frequency processing unit 108 gen-
crates an 1mput power ready signal 116 when the frequency
of the rectified power 112 1s greater than the predetermined
frequency. The frequency processing unit 108 sends the
iput power ready signal 116 to the main power processing
circuit 102, so that the main power processing circuit 102
processes the alternating current power 110 to obtain the
output direct current power 114. The frequency processing
unit 108 does not generate the mput power ready signal 116
when the frequency of the rectified power 112 1s not greater
than the predetermined frequency. Therefore, the main
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power processing circuit 102 does not process the alternat-
ing current power 110. The output direct current power 114
1s not obtained.

The efliciency of the rectifying unit 106 1s to rectity the
alternating current power 110 to obtain the rectified power
112. The frequency of the rectified power 112 detected by
the frequency processing unit 108 1s more accurate than a
frequency of the alternating current power 110 detected by
the frequency processing unit 108 directly. One of the
reasons 1s that a current direction of the alternating current
power 110 1s changed alternatively.

FIG. 2 shows a block diagram of the second embodiment
of the power supply apparatus of the present invention. The
description for the elements shown in FIG. 2, which are
similar to those shown in FIG. 1, 1s not repeated here for
brevity. Moreover, the alternating current power supply
apparatus 20 comprises a line wire 22 and a neutral wire 24.

The rectitying unit 106 comprises a first diode 118 and a
second diode 120. The first diode 118 1s electrically con-
nected to the main power processing circuit 102, the fre-
quency processing unit 108 and the line wire 22. The second
diode 120 1s electrically connected to the main power
processing circuit 102, the frequency processing unit 108,
the neutral wire 24 and the first diode 118.

In another word, an anode of the first diode 118 1s
connected to the main power processing circuit 102 and the
line wire 22. A cathode of the first diode 118 1s connected to
the frequency processing unit 108. An anode of the second
diode 120 1s connected to the main power processing circuit
102 and the neutral wire 24. A cathode of the second diode
120 1s connected to the frequency processing unit 108 and
the cathode of the first diode 118.

The first diode 118 and the second diode 120 rectity the
alternating current power 110 to obtain the rectified power
112. When the frequency of the rectified power 112 1s greater
than twice of the predetermined frequency, the frequency
processing unit 108 informs the main power processing
circuit 102, so that the main power processing circuit 102
processes the alternating current power 110 to obtain the
output direct current power 114.

For example, a frequency range of the rectified power 112
1s between 94 Hz and 126 Hz 1if the frequency range of the
alternating current power 110 which 1s normal 1s between 47
Hz and 63 Hz, wherein the first diode 118 and the second
diode 120 rectity the alternating current power 110 to obtain
the rectified power 112. The twice of the predetermined
frequency 1s 94 Hz 11 the predetermined frequency 1s 47 Hz.
Theretfore, if the frequency of the rectified power 112 1is
ogreater than 94 Hz (the alternating current power 110 1is
normal), the frequency processing unit 108 informs the main
power processing circuit 102, so that the main power pro-
cessing circuit 102 processes the alternating current power
110 to obtain the output direct current power 114.

The efliciency of the first diode 118 and the second diode
120 1s the same with the etliciency of the rectifying unit 106.
Moreover, the frequency of the rectified power 112 obtained
by rectitying the alternating current power 110 by two
diodes 1s more accurate than the frequency of the rectified
power 112 obtained by rectifying the alternating current
power 110 by one diode. One of the reasons is that the
frequency which 1s thicker without interruption i1s more
accurate when the frequency 1s measured.

FIG. 3 shows a block diagram of the first embodiment of
the frequency processing unit of the present invention. The
frequency processing unit 108 shown 1 FIG. 3 can be
applied to FIGS. 1~2. The description for the elements
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4

shown 1n FIG. 3, which are similar to those shown 1n FIGS.
1~2, 1s not repeated here for brevity.

The frequency processing unit 108 comprises a high pass
filter 122 and a voltage comparator 124. The high pass filter
122 1s electrically connected to the main power processing
circuit 102. The voltage comparator 124 1s electrically
connected to the high pass filter 122 and the rectifying unit
106. In another word, one side of the high pass filter 122 1s
connected to the main power processing circuit 102. One
side of the voltage comparator 124 1s connected to the other
side of the high pass filter 122. The other side of the voltage
comparator 124 1s connected to the cathode of the first diode
118 and the cathode of the second diode 120.

The high pass filter 122 1s used for determining whether
the frequency of the rectified power 112 1s greater than the
predetermined frequency or not when the frequency pro-
cessing unit 108 1s applied to FIG. 1. The voltage compara-
tor 124 1s used for determining whether a voltage of the
rectified power 112 1s greater than a predetermined voltage
(for example 90 volts) or not. When the voltage of the
rectified power 112 1s greater than the predetermined volt-
age, the voltage comparator 124 informs the high pass filter
122, so that the high pass filter 122 determines whether the
frequency of the rectified power 112 1s greater than the
predetermined frequency or not.

The high pass filter 122 1s used for determining whether
the frequency of the rectified power 112 1s greater than twice
of the predetermined frequency or not when the frequency
processing unit 108 i1s applied to FIG. 2. The voltage
comparator 124 is used for determining whether the voltage
of the rectified power 112 1s greater than the predetermined
voltage (for example 90 volts) or not. When the voltage of
the rectified power 112 1s greater than the predetermined
voltage, the voltage comparator 124 informs the high pass
filter 122, so that the high pass filter 122 determines whether
the frequency of the rectified power 112 1s greater than twice
of the predetermined frequency or not.

FIG. 4 shows a block diagram of the second embodiment
of the frequency processing unit of the present invention.
The frequency processing unit 108 shown in FIG. 4 can be
applied to FIGS. 1~2. The description for the elements
shown 1n FIG. 4, which are similar to those shown 1n FIGS.
1~2, 1s not repeated here for brevity.

The frequency processing umt 108 comprises a reverse
subunit 126, a low pass filter 128 and a voltage comparator
124. The reverse subunit 126 1s electrically connected to the
main power processing circuit 102. The low pass filter 128
1s electrically connected to the reverse subunit 126. The
voltage comparator 124 1s electrically connected to the low
pass lilter 128 and the rectifying unit 106.

In another word, one side of the reverse subunit 126 1s
connected to the main power processing circuit 102. One
side of the low pass filter 128 1s connected to the other side
of the reverse subunit 126. One side of the voltage com-
parator 124 1s connected to the other side of the low pass
filter 128. The other side of the voltage comparator 124 is
connected to the cathode of the first diode 118 and the
cathode of the second diode 120.

The efliciency of the low pass filter 128 and the reverse
subunit 126 1s the same with a high pass filter. The reverse
subunit 126 1s a NOT gate.

The low pass filter 128 and the reverse subunit 126 are
used for determining whether the frequency of the rectified
power 112 i1s greater than the predetermined frequency or
not when the frequency processing unit 108 1s applied to
FIG. 1. The voltage comparator 124 1s used for determining
whether a voltage of the rectified power 112 1s greater than
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a predetermined voltage (for example 90 volts) or not. When
the voltage of the rectified power 112 1s greater than the
predetermined voltage, the voltage comparator 124 informs
the low pass filter 128, so that the low pass filter 128 and the
reverse subunit 126 determine whether the frequency of the
rectified power 112 1s greater than the predetermined fre-
quency or not.

The low pass filter 128 and the reverse subunit 126 are
used for determining whether the frequency of the rectified
power 112 1s greater than twice of the predetermined fre-
quency or not when the frequency processing unit 108 is
applied to FIG. 2. The voltage comparator 124 1s used for
determining whether the voltage of the rectified power 112
1s greater than the predetermined voltage (for example 90
volts) or not. When the voltage of the rectified power 112 1s
greater than the predetermined voltage, the voltage com-
parator 124 informs the low pass filter 128, so that the low
pass filter 128 and the reverse subunit 126 determine
whether the frequency of the rectified power 112 1s greater
than twice of the predetermined frequency or not.

FIG. 5 shows a block diagram of the third embodiment of
the frequency processing unit of the present invention. The
frequency processing unit 108 shown 1 FIG. § can be
applied to FIGS. 1~2. The description for the elements
shown 1n FIG. 5, which are similar to those shown 1n FIGS.
1~2, 1s not repeated here for brevity.

The frequency processing unit 108 comprises an AND
gate 130, a high pass filter 122 and a voltage comparator
124. The AND gate 130 1s electrically connected to the main
power processing circuit 102. The high pass filter 122 1s
clectrically connected to the AND gate 130 and the rectify-
ing unit 106. The voltage comparator 124 1s clectrically
connected to the AND gate 130, the rectifying umt 106 and
the high pass filter 122.

In another word, an output side of the AND gate 130 1s
connected to the main power processing circuit 102. One
side of the high pass filter 122 1s connected to a first input
side of the AND gate 130. The other side of the high pass
filter 122 1s connected to the cathode of the first diode 118
and the cathode of the second diode 120. One side of the
voltage comparator 124 1s connected to a second input side
of the AND gate 130. The other side of the voltage com-
parator 124 1s connected to the cathode of the first diode 118,
the cathode of the second diode 120 and the other side of the
high pass filter 122.

The high pass filter 122 1s used for determining whether
the frequency of the rectified power 112 1s greater than the
predetermined frequency or not when the frequency pro-
cessing unit 108 1s applied to FIG. 1. The voltage compara-
tor 124 1s used for determining whether a voltage of the
rectified power 112 1s greater than a predetermined voltage
(for example 90 volts) or not. According to the AND gate
130, when the frequency of the rectified power 112 1s greater
than the predetermined frequency and the voltage of the
rectified power 112 i1s greater than the predetermined volt-
age, the AND gate 130 informs the main power processing
circuit 102, so that the main power processing circuit 102
processes the alternating current power 110 to obtain the
output direct current power 114.

The high pass filter 122 1s used for determining whether
the frequency of the rectified power 112 1s greater than twice
of the predetermined frequency or not when the frequency
processing unit 108 1s applied to FIG. 2. The voltage
comparator 124 is used for determining whether the voltage
of the rectified power 112 1s greater than the predetermined
voltage (for example 90 volts) or not. According to the AND
gate 130, when the frequency of the rectified power 112 1s
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greater than twice of the predetermined frequency and the
voltage of the rectified power 112 1s greater than the pre-
determined voltage, the AND gate 130 informs the main
power processing circuit 102, so that the main power pro-
cessing circuit 102 processes the alternating current power
110 to obtain the output direct current power 114.

FIG. 6 shows a block diagram of the main power pro-
cessing circuit of the present invention. The main power
processing circuit 102 shown in FIG. 6 can be applied to
FIGS. 1~5. The description for the elements shown 1n FIG.
6, which are similar to those shown in FIGS. 1~5, 1s not
repeated here for brevity. The main power processing circuit
102 comprises a converter 132, a pulse width modulation
controller 134, a bridge rectifier 136, a housekeeping circuit
138 and an electromagnetic interference filter 140.

The converter 132 1s electrically connected to the load
apparatus 30. The pulse width modulation controller 134 1s
clectrically connected to the converter 132 and the fre-
quency processing unit 108. The bridge rectifier 136 1s
clectrically connected to the converter 132. The housekeep-
ing circuit 138 1s electrically connected to the converter 132,
the frequency processing unit 108, the pulse width modu-
lation controller 134 and the load apparatus 30. The elec-
tromagnetic interference filter 140 1s electrically connected
to the bridge rectifier 136 and the alternating current power
supply apparatus 20.

When the main power processing circuit 102 1s applied to
FIG. 1 and the frequency of the rectified power 112 1s greater
than the predetermined frequency, the frequency processing
unmt 108 informs the pulse width modulation controller 134,
so that the pulse width modulation controller 134 controls
the converter 132 to convert the alternating current power
110 1nto the output direct current power 114.

When the main power processing circuit 102 1s applied to
FIG. 2 and the frequency of the rectified power 112 1s greater
than twice of the predetermined frequency, the frequency
processing unit 108 informs the pulse width modulation
controller 134, so that the pulse width modulation controller
134 controls the converter 132 to convert the alternating
current power 110 into the output direct current power 114.

Moreover, whether the voltage of the rectified power 112
1s greater than the predetermined voltage or not shall be
considered when the main power processing circuit 102 1s
applied to FIGS. 3~5. The description for the contents,
which are similar to those shown in FIGS. 3-~5, 1s not
repeated here for brevity.

Moreover, when the frequency processing unit 108 does
not inform the main power processing circuit 102 so that the
main power processing circuit 102 does not process the
alternating current power 110, the housekeeping circuit 138
sends an abnormal signal to the load apparatus 30, so that the
load apparatus 30 decreases the required power, or shuts
down and so on.

The advantage of the present invention 1s to protect the
power supply apparatus from being damaged by the abnor-
mal alternating current power.

Although the present mvention has been described with
reference to the preferred embodiment thereof, 1t will be
understood that the mvention 1s not limited to the details
thereof. Various substitutions and modifications have been
suggested 1n the foregoing description, and others will occur
to those of ordinary skill in the art. Therefore, all such
substitutions and modifications are intended to be embraced
within the scope of the invention as defined 1n the appended
claims.
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What 1s claimed 1s:
1. A power supply apparatus, the power supply apparatus

applied to an alternating current power supply apparatus, the
alternating current power supply apparatus comprising a line
wire and a neutral wire, and comprising:

a main power processing circuit; and
an alternating current power detection circuit electrically

connected to the main power processing circuit,
wherein the alternating current power detection circuit

COmprises:

a rectifying unit electrically connected to the main power
processing circuit; and

a frequency processing unit electrically connected to the
main power processing circuit and the rectifying unit,

wherein the rectifying unit comprises:

a first diode electrically connected to the main power
processing circuit, the frequency processing umt and
the line wire; and

a second diode electrically connected to the main power
processing circuit, the frequency processing unit, the
neutral wire and the first diode,

wherein the first diode and the second diode rectity the
alternating current power to obtain the rectified power;
when the frequency of the rectified power 1s greater
than twice the predetermined frequency, the frequency
processing umt informs the main power processing
circuit, so that the main power processing circuit pro-
cesses the alternating current power to obtain the output
direct current power;

wherein the rectifying unit rectifies an alternating current
power to obtain a rectified power; when a frequency of
the rectified power 1s greater than a predetermined
frequency, the frequency processing unit mnforms the
main power processing circuit, so that the main power
processing circuit processes the alternating current
power to obtain an output direct current power,

wherein when the frequency of the rectified power 1s not
greater than the predetermined frequency, the fre-
quency processing unit does not inform the main power
processing circuit, so that the main power processing
circuit does not process the alternating current power;
the output direct current power 1s not obtained;

wherein the frequency processing unit comprises:

high pass filter electrically connected to the main power

processing circuit, and

a voltage comparator electrically connected to the high
pass lilter and the rectifying unait,
wherein the high pass filter 1s used for determiming

whether the frequency of the rectified power is
greater than twice the predetermined frequency or
not;

wherein the voltage comparator 1s used for determining
whether a voltage of the rectified power 1s greater than
a predetermined voltage or not; when the voltage of the
rectified power 1s greater than the predetermined volt-
age, the voltage comparator informs the high pass filter,
so that the high pass filter determines whether the
frequency of the rectified power 1s greater than twice of
the predetermined frequency or not.

2. The power supply apparatus in claim 1, wherein the

A

main power processing circuit comprises:

a converter electrically connected to a load apparatus; and

a pulse width modulation controller electrically connected
to the converter and the frequency processing unit

wherein when the frequency of the rectified power 1s
greater than twice of the predetermined frequency, the
frequency processing unit informs the pulse width
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modulation controller, so that the pulse width modula-
tion controller controls the converter to convert the

alternating current power into the output direct current
power.
3. The power supply apparatus in claim 2, wherein the

main power processing circuit further comprises:

a bridge rectifier electrically connected to the converter;

a housekeeping circuit electrically connected to the con-
verter, the frequency processing unit, the pulse width
modulation controller and the load apparatus; and

an electromagnetic interference filter electrically con-
nected to the bridge rectifier and the alternating current
power supply apparatus.

4. A power supply apparatus, the power supply apparatus

applied to an alternating current power supply apparatus, the
alternating current power supply apparatus comprising a line
wire and a neutral wire, and comprising:

a main power processing circuit; and

an alternating current power detection circuit electrically
connected to the main power processing circuit,

wherein the alternating current power detection circuit
COMpPrises:

a rectitying unit electrically connected to the main power
processing circuit; and

a Irequency processing unit electrically connected to the
main power processing circuit and the rectifying unit,

wherein the rectitying unit comprises:

a first diode electrically connected to the main power
processing circuit, the frequency processing unit and
the line wire; and

a second diode electrically connected to the main power
processing circuit, the frequency processing unit, the
neutral wire and the first diode,

wherein the first diode and the second diode rectify the
alternating current power to obtain the rectified power;
when the frequency of the rectified power 1s greater
than twice the predetermined frequency, the frequency
processing unit mforms the main power processing
circuit, so that the main power processing circuit pro-
cesses the alternating current power to obtain the output
direct current power; and

wherein the rectifying unit rectifies an alternating current
power to obtain a rectified power; when a frequency of
the rectified power 1s greater than a predetermined
frequency, the frequency processing unit mnforms the
main power processing circuit, so that the main power
processing circuit processes the alternating current
power to obtain an output direct current power,

wherein when the frequency of the rectified power 1s not
greater than the predetermined frequency, the ire-
quency processing unit does not inform the main power
processing circuit, so that the main power processing
circuit does not process the alternating current power;
the output direct current power 1s not obtained;

wherein the frequency processing unit comprises:

a reverse subunit electrically connected to the main power
processing circuit;

a low pass filter electrically connected to the reverse
subunit, and

a voltage comparator electrically connected to the low
pass lilter and the rectifying unait,

wherein the low pass filter and the reverse subunit are
used for determining whether the frequency of the
rectified power 1s greater than twice the predetermined
frequency or not;

wherein the voltage comparator 1s used for determining
whether a voltage of the rectified power 1s greater than
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a predetermined voltage or not; when the voltage of the
rectified power 1s greater than the predetermined volt-
age, the voltage comparator informs the low pass filter,
so that the low pass filter and the reverse subunit
determine whether the frequency of the rectified power
1s greater than twice the predetermined frequency or
not.

5. A power supply apparatus, the power supply apparatus

applied to an alternating current power supply apparatus, the
alternating current power supply apparatus comprising a line
wire and a neutral wire, and comprising:

a main power processing circuit; and

an alternating current power detection circuit electrically
connected to the main power processing circuit,

wherein the alternating current power detection circuit
COMprises:

a rectifying unit electrically connected to the main power
processing circuit; and

a frequency processing unit electrically connected to the
main power processing circuit and the rectifying unit,

wherein the rectifying unit comprises:

a first diode electrically connected to the main power
processing circuit, the frequency processing umt and
the line wire; and

a second diode electrically connected to the main power
processing circuit, the frequency processing unit, the
neutral wire and the first diode,

wherein the first diode and the second diode rectity the
alternating current power to obtain the rectified power;
when the frequency of the rectified power 1s greater
than twice of the predetermined frequency, the 1ire-
quency processing umt mnforms the main power pro-
cessing circuit, so that the main power processing
circuit processes the alternating current power to obtain
the output direct current power;
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wherein the rectifying unit rectifies an alternating current
power to obtain a rectified power; when a frequency of
the rectified power 1s greater than a predetermined
frequency, the frequency processing unit informs the
main power processing circuit, so that the main power
processing circuit processes the alternating current
power to obtain an output direct current power,

wherein when the frequency of the rectified power 1s not
greater than the predetermined frequency, the fre-
quency processing unit does not inform the main power
processing circuit, so that the main power processing
circuit does not process the alternating current power;
the output direct current power 1s not obtained;

wherein the frequency processing unit comprises:

an AND gate electrically connected to the main power
processing circuit;

a high pass filter electrically connected to the AND gate
and the rectifying unit; and

a voltage comparator electrically connected to the AND
gate, the rectifying unit and the high pass filter,

wherein the high pass filter 1s used for determining
whether the frequency of the rectified power 1s greater
than twice the predetermined frequency or not; the
voltage comparator 1s used for determining whether a
voltage of the rectified power 1s greater than a prede-
termined voltage or not; according to the AND gate,
when the frequency of the rectified power i1s greater
than twice the predetermined frequency and the voltage
of the rectified power 1s greater than the predetermined
voltage, the AND gate informs the main power pro-
cessing circuit, so that the main power processing
circuit processes the alternating current power to obtain
the output direct current power.
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